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Numerical simulation of hydraulic properties of cut-throat flow
measuring flume on trapezoidal canal with arc bottom

ZHONG Xin-ming, MA Xiao-yi, WANG Wen-e, XU Kun-peng, FAN Kun

(College of Water Resources and Architectural Engineering , Northwest A& F University ,Yangling ,Shaanxi 712100, China)

Abstract: [Objective] The hydraulic properties of cut-throat flow measuring flume on trapezoidal canal
with arc bottom were investigated to provide reference for the scientific management and sustainable use of
irrigation water resources. [Method) According to RNG k- turbulent model and PISO algorithm based on
VOF free surface tracking method, the fluid in cut-throat flow measuring flume on trapezoidal canal with
arc bottom was simulated by Fluent6. 3. The relationships between upstream water level and discharge,
Froude,head loss and the critical submergence were analyzed. [ Result] Compared with traditional cut-
throated flume,the cut-throat flow measurement flume on trapezoidal canal with arc bottom had following
significant advantages:simple structured,well streamlined,and high critical submerged ratio. The relation-
ship between upstream water level and discharge was significant with standard error of less than 5% ,small
head loss and the critical submergence degree of 0. 89, [Conclusion) The structure of cut-throat flow meas-
urement flume on trapezoidal canal with arc bottom could provide new ideas and reference.
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Fig.1 Schematic of cut-throat measuring flume on trapezoidal canal with arc bottom
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Table 1 Parameters of cut-throat measuring flume on trapezoidal canal with arc bottom
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Cross section of the canal The design of measuring flume
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Bottom arc Channel . Contraction .
. . Channel slope . Throat width Flume length Slope Bottom slope
radius height - ratio o
coefficient coefficient
0.74 3. 30 4. 50 1 1/1 000~1/1 200
120 140 1.25 0.69 3.18 5.04 1 1/1 000~1/1 400
0. 65 3.06 5.49 1 1/1 000~1/1 500
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Fig. 2 Velocity distribution of cut-throat measuring flume on trapezoidal canal

with arc bottom and location of each section
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Table 2 Comparison of calculated and simulated flows with canal flow under WX L=3.06 mX5.49 m
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Water height Canal flow water height  EMH/(m® « s D) MIXFBR2E/% WER/ (m + s D) HIRRZE/ %
Value Relative error Value Relative error
0.4 0.322 9 0.401 4 0.292 9 9. 26 0.289 5 10. 35
0.5 0.509 9 0.504 4 0.474 6 6.93 0.472 1 7.41
0.6 0.742 8 0.610 1 0.706 0 4.95 0.709 2 4.53
0.7 1.024 2 0.7157 0.998 7 2.49 0.997 9 2.57
0.8 1.357 3 0.816 8 1.327 0 2.23 1.324 2 2.44
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cross-section cross-section
0.5111 0. 60 2.53 7.86 12.61
0.61 0.905 4 0.73 2. 80 5.43 7.42
1.249 8 0. 81 3.02 4.53 5.40
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